Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.032; wR factor = 0.110; data-to-parameter ratio = 12.5.
In the title compound, C 11 H 9 Cl 2 N 3 O 5 , the dihydropyran ring adopts a near-half-chair conformation. The benzene ring makes a torsion angle of 5.02 (5) with the dihydropyran ring. Adjacent molecules are interlinked through intermolecular C-HÁ Á ÁO, N-HÁ Á ÁO and C-ClÁ Á Á [3.4743 (9) Å ] interactions. The intermolecular N-HÁ Á ÁO hydrogen bond generates an R 2 2 (12) motif, which is observed to contribute to the crystal packing stability. Moreover, the molecular structure displays an S(6) motif formed by intramolecular N-HÁ Á ÁO hydrogen bonding.
Related literature
For related structures, see: Gayathri et al. (2006) ; Bhaskaran et al. (2006) . For the biological importance of 4H-chromene derivatives, see: Cai (2007 Cai ( , 2008 ; Cai et al. (2006) ; Gabor (1988) ; Brooks (1998) ; Valenti et al. (1993) ; Hyana & Saimoto (1987) ; Tang et al. (2007) . For ring-puckering analysis, see: Cremer & Pople (1975) .
Experimental
Crystal data C 11 H 9 Cl 2 N 3 O 5 M r = 334.11 Triclinic, P1 a = 8.7426 (7) Å b = 9.2727 (7) Å c = 9.3420 (7) Å = 70.017 (7) = 72.609 (7) = 87.579 (6) V = 677.68 (9) Å 3 Z = 2 Mo K radiation = 0.50 mm À1 T = 293 K 0. Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; Ày þ 1; Àz þ 1; (ii) Àx þ 2; Ày þ 2; Àz.
Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell refinement: CrysAlis RED (Oxford Diffraction, 2009 ); data reduction: CrysAlis RED; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2009) ; software used to prepare material for publication: PLATON.
RK, JM and MK thank the Centre for Bioinformatics (funded by the Department of Biotechnology and the Department of Information Technology, New Delhi, India), Pondicherry University for providing the computational facilities to carry out this research work. MK also thanks the University Grants Commission (UGC) for a Rajiv Gandhi National Fellowship. AP thanks Pondicherry University for a fellowship. HSPR thanks UGC for the SAP and the Department of Science and Technology (DST) for the FIST. They exhibit numerous biological and pharmacological properties such as anti-viral, anti-fungal, anti-inflammatory, antidiabetic, cardionthonic, anti-anaphylactic and anti-cancer activity (Cai, 2008; Cai, 2007; Cai et al., 2006; Gabor et al., 1988; Brooks, 1998; Valenti et al., 1993; Hyana & Saimoto, 1987; Tang et al., 2007) . In view of the growing medicinal importance of 4H-chromene derivatives, a single-crystal X-ray diffraction study on the title compound was carried out and analyzed.
The title compound ( Fig. 1 ) contains the 4H-chromene moiety with four different substituents [-Cl 2 , -NO 2 , -CH 2 NO 2 and -NHCH 3 ]. The Cl1 group attached to C2 by an (+) anti-periplanar conformation with the torsion angle (Cl1/C2/C3/C4) of 178.76 (14) °, whereas another chlorine attached to C4 with the torsion angle (Cl2/C4/C3/C2) of -176.94 (14) °, which oriented in (-) anti-periplanar conformations. From the puckering analysis (Cremer & Pople, 1975) , the fused dihydropyran ring (O1/C1/C6/C7/C8/C9) of 4H-chromene is very similar to half chair (H form) conformation with puckering parameters of Q = 0.1772 (17) Å, θ = 104.5 (5) ° and Φ = 11.6 (6) °. The molecular structure is stabilized by intramolecular N-H···O and C-H···O interactions. The intramolecular N1-H1···O2 interaction generates a graph-set motif S (6) (Fig. 2) with a D···A bond distance of 2.613 (2) Å. The crystal packing of the molecule (Fig. 3) is stabilized by intermolecular N1-H1···O2 (symmetry code: -x + 2, -y + 1, -z + 1), C7-H7···O3 (symmetry code: -x + 2, -y + 2, -z), C11-H11B···O3 (symmetry code:-x + 2, -y + 2, -z) and C-Cl··· π (symmetry code: 1 -x, 1 -y, -z) interactions (Fig. 4) . The intermolecular N1-H1···O2 interaction generates a ring of graph-set R 2 2 (12) with the bond distance of 2.881 (2) Å ( Fig. 5 ).
Experimental (E)-2,4-Dichloro-6-(2-nitrovinyl)phenol (100 mg, 0.427 mmol) was taken in a 25 ml round bottom flask in methanol (4 ml). To this solution, 1,8-diazabicyclo[5.4.0] undec-7-ene (DBU) (8 mg, 0.042 mmol) was added and stirred thoroughly for 10 minutes at room temperature. To this stirred solution, NMSM ((E) N-methyl-1-(methylthio)-2-nitroethenamine) was added and stirred for 10 h for completion (TLC, hexane: EtoAc, 3:2, R f of I = 0.3). The reaction mixture was then kept in a refrigerator for 2 h to afford racemic mixture of the product (I), white precipitate, which was filtered. Good crystals were obtained by recrystallization with a solution of dichloromethane: hexane (9:3 v/v).
Refinement
All hydrogen atoms were placed in calculated positions, with N-H=0.86 and C-H=0.97 and included in the final cycles of refinement using a riding model with U iso (H) = 1.2 U eq (C). Fig. 1 . The molecular structure of (I), showing the atom-numbering scheme and displacement ellipsoids drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
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